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ABSTRACT 



A method and mobile radio system for establishing a group 
call extending to servicje^areas^pf several 'e'xeKa'ngrs' |in a 
mobile radio system which includes at least a first exchange 
and a second exchange^telecSImmm^ 
UsKiEfclmYmum 

exchange^and'the'secondfexclianlei and a plurality of mobile 
stations communicating via the exchanges. The method 
includes selecting a second exchange to which the group call 
is routed from the first exchange. To save telecommunica- 
tion resources in a mobile radio system, checking, before 
routing the call to the second exchange, whether a telecom- 
munication medium has been previously allocated on the 
connection from the first to the second exchange for the 
group call to be established, and, if so, routing the group call 
to be established from the first to the second exchange 
without allocating a new telecommunication medium to that 
connection. 

4 Claims, 2 Drawing Sheets 
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ESTABLISHING A GROUP CALL IN A A group call is usually a characteristic of networks 

MOBILE RADIO SYSTEM designed for special purposes. Such networks do usually not 

comprise many exchanges. Conventionally, the area for 

FIELD OF THE INVENTION setting up a group call has been limited, e.g., to the area of 

5 one exchange. The problem of establishing a group call in a 

This application claims benefit of international applica- network of several free -connected exchanges has thus arisen 

tion PCT/FI95/00614, filed Nov. 10, 1995. as mobile radio systems have become larger in size and as 

The invention relates to a method for establishing a group one has started to establish group calls extending to service 

call extending to service areas of a plurality of exchanges in arcas °f several exchanges. 

a mobile radio system comprising at least a first and a second 10 The conventional way of establishing a group call to 

exchange, telecommunication media for establishing com- service areas of several exchanges is to try and route the 

munication connections between at least the first and the group call as a whole and not branch it until as close to the 

second exchange, and mobile stations communicating via destination exchanges as possible. 

said exchanges; the method comprising the step of selecting The known methods for establishing a group call do not 
a second exchange to which the group call is routed from the 15 offer a routing technique to a free-connected network corn- 
first exchange, prising several exchanges, to the service areas of which a 
The invention relates to a mobile radio system in which g rou P cal1 k t0 be established. The methods do not take into 
group calls are to be established between subscribers that account situations where a call must be routed via several 
may be located in areas of a plurality of exchanges. exchanges and branched at suitable points. In such cases, the 

20 major problem is to find optimal routes and minimize the use 

BACKGROUND OF THE INVENTION of connections and resources. 

„, . j c • n ■ ii ^ FIG. 1 shows a mobile radio system of the prior art, 

The invention is intended lor use especially in so-called »« . • , . . « c »_ 

J.U iu. vuvj ii io iiiivn^vi iui ^ F ^ianj m . illustrating problems involved therein. The figure shows 

trunking networks that are typically company networks or v in . * t .u u 4 , , 

& , ., ; r * . r , . • 11 i exchanges 10 to 16. To the exchanges are connected base 

pnvate mobile radio networks used by authorities, all the * *• . , . , . 4 t , ... . 

av uiuuu^ laui u^i ulJ « u ~- u J " > 25 stations, to which m turn are connected mobile stations via 

channels ot such networks being used by one or more A . A ottoo/-^™™ u- u 

. . ? w , a radio path, e.g. an A-subscnber A-SUBSCRIBER, which 

companies or authority organizations. In addition to sub- , « j t> u «u 

., r , iL . r iL i l sends a group call set-up request, and a B-subscnber 

scnber numbers, the subscnbers of these networks have „ cimcnnmrn u- u * ■ j . . *u n • 

A . „ . .. B-SUBSCRIBER. which is invited to enter the call m 

group numbers mdicahng the group c*U group ■ or subscriber {Q ^ A . subscribeL In ±e rior ^ when a 

group that the subscriber belongs to. This makes it possible ^ fe established t0 areas & seyeral excQail | es> \ 

to transmit calk addressed to the members of a certain group ^ exch w whicfa estaWishes ^ call * the 

to the subscnbers of the group. service ^ of othef exchanges u> £ ^ u by the 

The invention is suitable for use m mobile radio systems command of the A-subscriber A-SUBSCRIBER, first estab- 

having either a digital or an analog radio paths. The digital lishes the call to the second exchange L2 and then to the third 

mobile radio systems may comply, e.g., to the TETRA 35 exchange 15. The first exchange then establishes the call to 

system (Trans European Trunked Radio System). Analog lhe fourth exchange 14 and the fifth exchange 16. In the prior 

mobile radio systems are described, e.g. in MPT 1327, A art, the first exchange 10 establishing the caU first establishes 

Signalling Standard for Trunked Private Land Mobile Radio me ca u t0 th e second exchange 12 and allocates necessary 

Systems, January 1988, revised and reprinted November telecommunication resources 101, such as a telecommuni- 

1991, and MPT 1343, Performance Specification, January ^ cat i on medium, between the respective exchanges. The first 

1988, revised and reprinted September 1991, both issued by exchange 10 establishing the call then establishes the call to 

the Radiocommunications Agency, published by the British me third exchange 15, e.g. via the second exchange 12 and 

Department of Trade and Industry. allocates communication connections for the call from the 

One essential feature of, e.g., the above mentioned mobile first exchange 10 to the third exchange 15 via the second 

radio systems is that they allow and are designed for the 45 exchange 12. One problem here is that telecommunication 

implementation of a group call between several subscribers. resources may be allocated twice between the first 10 and 

A group call is a conference call during which all the second exchange 12 for the group call to be established: first 

participants are able to both speak and listen to one another, when a call is established, to mobile stations located in the 

in turns. In group calls, the entire group is called by a single service area of the second exchange 12, and second, to the 

call number. An individual mobile station (e.g. radio phone), 50 mobile stations located in the service area of the third 

or a subscriber station, may belong to several groups pro- exchange 15, or to other exchanges 16. In FIG. 1, the 

grammed in the respective mobile station. The system thickness of the lines between exchanges 10, 12, 14, 15 and 

contains a file storing information about base stations asso- 16 describing telecommunication buses, resources and 

ciated with the number of each group. A group call may media indicates how many telecommunication media are 

cover one, more one of or all base stations located within the 55 allocated for one and the same group call on the connection 

area of a mobile exchange, or a plurality of mobile concerned. Another problem with a solution like this is that 

exchanges. To establish a group call, each base station it slows down call set-up, since at least double resources 

belonging to the group allocates a traffic channel and trans- have to be allocated for a specified call, and so time is 

mits a group call request containing a group number and wasted on the allocation of 'surplus' resources. Yet another 

information about the traffic channel allocated. If a mobile 60 problem is that call set-up may even be hindered if no free 

station identifies as being one of a group to which it belongs telecommunication resource is available between the first 10 

the group number contained in the group call request, it and second 12 exchange for a group call to be established to 

switches to the traffic channel indicated by the group call the third exchange 15. 

request. In principle, a mobile station is thus always able to In a star-like network, a group call is easy to establish and 

enter a group call, if it is located within the predetermined 65 the above problem does not arise, since the nodal exchange 

operation area of the group and if the request to enter the call establishing the group call routes the call to exchanges that 

originates in that area. are associated with subscribers belonging to the group. The 
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nodal exchange can then allocate only one speech connec- implemented, e.g., such that the call set-up process records 

tion or other telecommunication resource or medium to each in the database the resources allocated for the call on each 

exchange requiring such a connection. A star-like network, connection, thereby preventing allocation of multiple 

however, is not suitable for all mobile radio systems, espe- resources on one connection. When the call is forwarded 

cially not for extensive modem systems. 5 fr° m tne exchange, it is possible to check from the database 

that no telecommunication medium has been previously 

SUMMARY OF THE INVENTION allocated to the connection. 

One advantage of such a method for establishing a group 

One object of the invention is to route a group call in a ca n extending to service areas of several exchanges in a 

sensible manner to several subscribers located in service mobile radio system, and of a mobile radio system is that 

areas of several exchanges such that optimal routes and they solve the problems involved in the prior art. A particular 

minimal resources are used. advantage of the invention is that it eliminates the problem 

Another object of the invention is to solve the problems °f unnecessarily allocating double or multiple telecommu- 

involved in the prior art. In particular, the invention aims at nication resources, such as communication connections or 

eliminating the problem caused by the fact that when a group other telecommunication media, for one and the same call 

call is established to service areas of several exchanges, betwccn ^ exchanges when a group call is established to 

double or multiple telecommunication resources, such as semce areas of several ^changes, 

communication connections or other telecommunication Another advantage of the invention is that it also speeds 

media, may be unnecessarily allocated for one and the same f.^ ? **** ? 0U P cal1 ^ ^ hen a B^P cal1 15 estab ' 

group call between two exchanges. M hsh * 6 to s f rvi< * weas of f ™ ral ^changes. 

v , # . t . . . , zu Yet another advantage of the invention is that it simplifies 

Yet ano her object of the .invention is to speed and secure caU ^t-up in a situation where a group call is to be 

group call set-up m a situation where a group call is established to subscribers located on service areas of several 

established in service areas of several exchanges. exchanges. 

A further object is to simplify call set-up in a situation A further advantage is that the solution provided by the 

where a group call is to be established to subscribers located 25 invention does not place restrictions on the routing method 

in service areas of several exchanges. used. When a call is routed to a single exchange, the 

This new type of method for establishing a group call invention makes it possible to use different methods that are 
extending to service areas of several exchanges is achieved considered the most suitable for the network and application 
with the method of the invention, which is characterized by concerned. This solution makes it possible to set up group 
comprising the steps of checking, before the call is routed to 30 calIs ^ rather different netwo ^ operating in different 
the second exchange, whether a telecommunication medium manners Different resource and load allocation functions 
has been previously allocated on the connection from the can thereb y be P erformed b Y the actual routin g me *bod, and 
first to the second exchange for the group call to be estab- present solution provides an effective method for estab- 
lished; routing the group call to be established from the first llshm S B rou P calK 

to the second exchange without allocating a new telecom- 35 Astm advantage is that in the implementation of 

munication medium to the connection if a telecommunica- me invention, it is not very significant to the routing which 

tion medium has been previously allocated on that connec- exchange is selected to establish the call. The method 

tion for the group call to be established. functions rather well, independently of the exchange asso- 

Tlic invention also relates to a mobile radio system for ^ ^ cal1 that » selected to start ^ cal1 

establishing a group call extending to service areas of Se " U ^' 

several exchanges, the mobile radio system comprising at A advantage of the invention is that subscribers 

least a fust and a second exchange, telecommunication can en,cr a ° on-going group call. The solution of the 

media for establishing communication connections between invention makes it possible to engage a new subscriber in a 

at least the first and the second exchange, and mobile &° V P 0311 ™? exceptional call set-up procedures, 

stations communicating via the exchanges. Another advantage of the invention is that it enables 

The mobile station system according to me invention is eff f,f iv ( c usc f ^ res °"f ces of a mobil ? ^ m 

characterized by comprising check means for checking wUhout complicated and bme-consummg deduction algo- 

whether a telecommunication medium has been previously nlhms for selectm S ,he roule and suitable P oints of branch " 

allocated on the connection between the first and the second ^ in{ *' , , . , 

exchange for the call to be established. Yet aDOtner advanta g e of the invention is that it makes the 

tu u -a e *u • *• • *u « u r 11 • use of computing capacity and connection resources of the 

J% £" £ J Tftr w 4 f ,! S m ° bile radio system, especially those of its exchanges, more 

routed from the first, call estabhshmg exchange to the efective . / ^ * » 

second exchange, one checks whether a telecommunication & r r 

medium has been previously allocated on the connection 55 BRIEF DESCRIPTION OF THE DRAWINGS 

from the first to the second exchange for the group call to be i n me following, the invention will be described in greater 

established. The group call to be established is then routed detail with reference to the attached drawings, in which: 

from the first to the second exchange without allocating a nG x is a Mock diagram of a mobile fadio tem 

new telecommunication medium to the connecUon if a acc0 rding to the prior art, illustrating problems involved 

telecommunication medium has been previously allocated 50 therein and 

on that connection for the group call to be established. vin \ > . , , c , 

_ . . by p[G, 2 is a block diagram of a mobile radio system 

The invention is thus based on a check carried out in according to the invention. 

allocating resources to connections between exchanges to 

see whether resources have been previously allocated for the DETAILED DESCRIPTION OF A PREFERRED 

call on the connection concerned. The object of the inven- 65 EMBODIMENT OF THE INVENTION 

tion is to make individual call branches, i.e. connections FIG. 1 is described above in connection with the descrip- 

between exchanges, use common resources. This is tion of the background art. 
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FIG. 2 is a block diagram of a mobile radio system 
according to the invention, the system comprising 
exchanges 10 to 16. In a network set up for practicing the 
invention, establishment of a group call is started by check- 
ing what exchanges are associated with the group call. Then, 5 
the exchange or exchanges for establishing the call must be 
selected. The simplest solution is to select one exchange that 
establishes a call to all other exchanges associated with the 
group call. The exchange may be, e.g., an exchange in which 
is stored information about the group concerned, or it may 10 
be an exchange selected at random. 

The exchange establishing the call establishes the con- 
nections between the exchanges involved in the call sepa- 
rately to each exchange. When the exchange establishing the 
call or any exchange on the route selects a route forward, it 15 
checks, according to the invention, whether it can use the 
resources previously allocated for the group call on the route 
concerned. Such resources include a telecommunication 
medium or a telecommunication resource, such as a tele- 
communication bus, or a telecommunication channel, a 20 
telecommunication time slot, or, e.g., multiplexing, encod- 
ing or decoding means. If resources have been previously 
allocated on the connection concerned for the group call to 
be established, the exchange instructs the call to use the 
same resources. 25 

FIG. 2 shows a simple example for a mobile radio 
network. 

If a group call is to be established in the network of FIG. 
2 including exchanges 10, 12, 13, 14, 15 and 16, exchange 
10 can be selected for call establishment. The exchange then 30 
establishes connections 10-12, 10-13, 10-14, 10-15 and 
10-16 between the exchanges separately. Individual 
branches can be assumed to be routed e.g. as follows: 

branch A: 10-12: 10-12 

branch B: 10-13: 10-13 

branch C: 10-14: 10-12-14 

branch D: 10-15: 10-12-15 

branch E: 10-16: 10-12-15-16. 

If the call branches are established in the above order, 40 
exchange 10 notices upon establishing branches C, D and E 
that a connection has been previously allocated for the call 
on connection 10—12, so no new resources need to be 
allocated. Upon establishing branch E, exchange 12 notices 
that a connection has been previously allocated and thus no 45 
new connection needs to be allocated. Thus, only one speech 
connection needs to be allocated for the entire call on 
connections 10-12, 10-13, 12-14, 12-15 and 15-16. 

The optimal implementation depends on the routing 
method used, the group call type, and the structure of the 50 
network. In the most generally applicable and versatile 
solution, a group call is established by one exchange in the 
group call area, and joint use of resources is based on the use 
of an identity specific for each group call. 

With regard to the load caused by the call set-up, it is 55 
preferable that only one exchange, which itself belongs to 
the group call area, establishes the call. Depending on the 
routing method, this is often the best routing solution. 

The use of identities specific for each group call is 
advisable, since it makes it possible to guide subscribers 60 
entering an on-going call to use resources previously allo- 
cated for the call concerned. 

In the invention, a group call is established as follows: 

1: A group call is divided into call branches destined to 
different exchanges. All call branches are given the 65 
same unambiguous group call identity CALL ID spe- 
cific for each call. 
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2. One exchange starts to route the different call branches 
separately to the destination exchanges. 

3. The exchange performing the routing determines, on 
the basis of a desired routing algorithm, the exchange 
to which the call branch is to be routed next. Together 
with call set-up requests, information about the call 
identity CALL ID is transmitted. 

4. When the next exchange of the route has been selected 
for a call branch, a request is transmitted to the system 
that allocates resources, e.g. to a software process, to 
allocate resources to said exchange. 

5. The resource manager checks the database to find out 
whether resources have been previously allocated to 
said exchange by the same call identity CALL ID. If 
resources have been allocated, the call set-up unit of the 
exchange concerned is informed of the resources avail- 
able to the call branch, and the call set-up process can 
proceed to the next exchange of the route. If no 
resources have been allocated before, they are allocated 
at this stage, and the call set-up unit is informed of the 
resources available to the branch, and the process 
continues as above. 

6. The routing of a call branch is continued until the 
branch has reached the destination exchange. 

In the following, the structure of the mobile radio system 
of the invention is described with reference to FIG. 2. 

To establish a desired group call, the mobile radio system 
of the invention comprises check means 201 for checking 
whether a telecommunication medium has been previously 
allocated for the group call concerned on the connection 
from the first 10 to the second 12 exchange. 

The mobile radio system of the invention further com- 
prises a database 202 which indicates, specifically for each 
group call, the telecommunication media 101 that are allo- 
cated for the respective group call on each connection from 
the first 10 to the second 12 exchange. 

In the mobile radio system of the invention, the check 
means 201 are arranged to allocate a telecommunication 
medium 101 on the connection (10-12) for the group call to 
be established, if said database 202 indicates that no tele- 
communication medium 101 has been previously allocated 
for the group call on the connection. Further, the check 
means 201 are arranged to route the group call to be 
established from the first to the second 12 exchange by the 
allocated telecommunication medium 101. 

Further, in the mobile radio system of the invention the 
check means 201 are arranged to route the group call to be 
established from the first 10 to the second 12 exchange with 
the telecommunication medium 101 previously allocated for 
the group call concerned if the database 202 indicates that a 
telecommunication medium 101 has been previously allo- 
cated on the connection from the first 10 to the second 12 
exchange for the group call to be established. 

The mobile radio system of the invention further com- 
prises means 203 for marking the allocation of the telecom- 
munication medium 101 in the database 202, if the database 
202 does not indicate that a telecommunication medium 101 
has been previously allocated for the group call on the 
connection. 

Thus, the basic idea of the invention is that several 
connections are established between different exchanges for 
the same group call in a mobile radio system such that only 
one telecommunication resource or medium, such as a 
telecommunication channel or time slot, is allocated 
between two exchanges for one and the same group call. The 
connections established between two exchanges for one and 
the same group call thus use the same telecommunication 
resource. 



02/18/2004, EAST Version: 1.4.1 



5,8i 

7 

The exchange establishing the call can be selected and the 
resources for one and the same call combined quite freely. 
The exchange establishing the call may be the exchange of 
an A-subscriber or an exchange located in the service area of 
the group, or several exchanges may be involved in the call 
set-up. In the latter case, e.g. the exchanges of all 
B-subscribers (and C-subscriber) may establish a call to the 
exchange of the A-subscriber. 

The resources used can be combined by many different 
methods. For example, each call or each group may have its 
own identity that can be used in the combination process. 
The method may also be more complicated: e.g. it is possible 
to send a message on a group call connection, whereby the 
exchange knows on the basis of the message how to estab- 
lish the connections on which the message is transmitted. 

The drawings and the description thereof are to be under- 
stood as illustrating the idea of the invention. The method 
and mobile radio system according to the invention may 
vary in their details within the scope of the claims. Although 
the invention is described above mainly with reference to 
radio phone systems, it can also be used in other kinds of 
mobile radio systems. 

I claim: 

1. A method for establishing a group call extending into 
the respective service areas of a plurality of exchanges in a 
mobile radio system which includes at least a first and a 
second exchange, a telecommunication transmission 
medium between said first and second exchanges, and a 
plurality of mobile stations communicating via said 
exchanges, said method comprising the steps of: 

starting to establish a group call involving a plurality of 
said mobile stations, located within the respective 
service areas of a plurality of said exchanges, including 
said first and the second exchanges, 

selecting said second exchange to be one to which the 
group call is to be routed from said first exchange, 

maintaining a database which indicates, specifically for 
each group call, the telecommunication transmission 
medium that is allocated for that group call on each 
connection between respective ones of said exchanges, 

checking said database before routing said group call 
starting to be established from said first to said second 
exchange, to see whether a telecommunication trans- 
mission medium has been previously allocated on the 
respective said connection from said first to said second 
exchange for said group call starting to be established, 

routing said group call starting to be established from said 
first to said second exchange using a respective previ- 
ously allocated telecommunication medium, without 
allocating a new telecommunication transmission 
medium to the respective said connection, if a telecom- 
munication transmission medium has been previously 
allocated on the respective said connection for said 
group call starting to be established, as determined 
from said checking. 

2. The method according to claim 1, further comprising 
the steps of: 

if said database, when said checking is performed, does 
not indicate that a telecommunication transmission 
medium has been allocated for said group call starting 
to be established on the respective said connection, 
allocating a telecommunication transmission medium 
for said group call about to be established on the 
respective said connection between said first and sec- 
ond exchanges, 

marking allocation of the respective said telecommunica- 
tion transmission medium in said database, and 
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routing said group call starting to be established, from 
said first to said second exchange with the respective 
said telecommunication transmission medium allo- 
cated in said allocating step. 
5 3. A mobile radio system for establishing a group call 
extending into the respective service areas of a plurality of 
exchanges, comprising: 
a plurality of exchanges, including a first and a second 
exchange each having a respective source area, 
10 a plurality of mobile stations communicating via said 
exchanges, including via said first and second 
exchanges, 

a telecommunication transmission medium for establish- 
15 ing a group call between said first and second 
exchanges, 

a database which indicates, for each group call, the 
telecommunication transmission medium that is allo- 
cated for the respective said group call on each con- 
20 nection from said first to said second exchange, 

checking means for checking whether a telecommunica- 
tion transmission medium has been previously allo- 
cated on the respective said connection from said first 
to said second exchange for said group call to be 
25 established, 

said checking means being arranged to: 

(a) allocate a telecommunication transmission medium 
on said connection between said first and said second 
exchange for said group call to be established, if said 

30 database indicates that no telecommunication trans- 

mission medium has been previously allocated for 
said group call on said connection between said first 
and said second exchange, and 

(b) route said group call to be established from the first 
35 to the second exchange respectively via said allo- 
cated or previously allocated telecommunication 
transmission medium. 

4. A mobile radio system for establishing a group call 
extending into the respective service areas of a plurality of 
40 exchanges, comprising: 

a plurality of exchanges, including a first and a second 

exchange each having a respective source area, 
a plurality of mobile stations communicating via said 
exchanges, including via said first and second 
4S exchanges, 

a telecommunication transmission medium for establish- 
ing a group call between said first and second 
exchanges, 

50 a database which indicates, for each group call, the 
telecommunication transmission medium that is allo- 
cated for the respective said group call on each con- 
nection from said first to said second exchange, 
checking means for checking whether a telecommunica- 

55 tion transmission medium has been previously allo- 
cated on the respective said connection from said first 
to said second exchange for said group call to be 
established, 

means for marking allocation of the telecommunication 
60 transmission medium between said first and said sec- 
ond exchange in said database, if said database, upon 
checking of said check means does not indicate that the 
telecommunication transmission medium has been pre- 
viously allocated for said group call on said connection 
65 between said first and second exchanges. 
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